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parenchymal	 collector.	 These	 lesions	 are	 now	 called	 DVAs.	 These	 cerebral	 vascular	









This	 vein	 is	 usually	 dilated	 and	 will	 drain	 normal	 brain	 parenchyma,	 creating	 the	
appearance	 of	 a	 ‘caput	medusae’.	 Some	 studies	 of	 DVAs	 have	 noted	 abnormal	 brain	
parenchyma	(cortical	dysplasia).	Cortical	dysplasia	has	been	suggested	to	be	associated	
with	prominent	or	abnormal	venous	drainage	(33).	During	early	fetal	and	late	embryonic	
periods	 active	neural	migration	emanating	 from	 the	periventricular	 germinal	matrix	 is	
affected	by	the	dilated	or	abnormal	venous	drainage	leading	to	cortical	dysplasia	(33).		
	
































DVAs,	 such	as	a	cavernoma,	which	can	cause	symptoms,	 for	example	 if	 they	bleed	 (2).	
Other	symptoms	that	can	be	linked	directly	to	DVAs	include	hydrocephalus	(caused	by	
compression	 of	 the	 aqueduct	 from	 mechanical	 compression)	 (9),	 trigeminal	 neuralgia	




















becomes	 folded	 back	 to	 form	 a	 cavity	 by	 invagination	 into	 the	 neural	 tube.	 This	 now	




Stage	 Four	 {during	 week	 12}	 The	 meninx	 primitive	 develops	 intrinsic	 capillaries	 to	





















































































choroid	 fissure.	 They	 unite	 at	 the	 interventricular	 foramen	 and	 the	 uncus.	 The	
	 14	
intraventricular	 ring	 drains	 the	 lateral	 and	 the	 medial	 groups,	 whereas	 the	
extraventricular	ring	is	the	venous	outlet	for	the	deep	ventricular	venous	system (45).	
The	quadrigeminal	veins	are	small	group	of	veins,	usually	three	veins,	the	inferior,	middle,	
superior	 quadrigeminal	 veins,	 that	 then	 join	 each	 other	 to	 drain	 into	 the	 precentral	
cerebellar	 vein	 and	 then	 drain	 into	 vein	 of	 Galen.	 The	 great	 cerebral	 vein	 is	 a	 large	
collecting	vein	which	starts	at	the	site	of	fusion	of	the	internal	cerebral	veins	in	the	space	
between	inferior	aspect	of	the	splenium	of	the	corpus	callosum	and	the	pineal	body	to	
















































































































at	 their	 line	 of	 junction.	 It	 is	 prolongation	 of	 the	 vein	 of	 Galen.	 It	 empties	 in	 the	
confluence.	It	preferentially	drains	into	the	left	transverse	sinus	(46).	
	
The	 transverse	 and	 sigmoid	 sinuses:	 -These	 normally	 begin	 at	 the	 internal	 occipital	
protuberance	 and	 drain	 the	 superior	 sinus,	 straight	 sinus	 and	 occipital	 sinus.	 It	 runs	
laterally	 to	 the	 mastoid	 where	 it	 becomes	 the	 sigmoid	 sinus.	 The	 sigmoid	 curves	
























































The	 superior	 petrosal	 sinus:	 -	 This	 is	 located	 at	 the	 attached	margin	of	 the	 tentorium	








bone	 originating	 at	 the	 post-inferior	 portion	 of	 the	 cavernous	 sinus,	 and	 then	 passes	
through	the	anterior	portion	of	the	jugular	foramen	finally	travelling	to	the	superior	bulb	

















































MRI	 is	 far	 superior	 to	 CT	 for	 evaluation	 and	 detection	 of	 DVAs	 and	 of	 parenchymal	
abnormalities	and	cavernomas (13).	As	with	CT	scans	DVAs	are	best	seen	post	contrast.	
When	gadolinium-based	contrast	MRI	 scans	are	done	 the	medullary	veins	and	venous	
collectors	 enhance	 significantly	 giving	 the	 spoke-wheel	 appearance	of	DVAs.	Although	

























Arterialised	DVAs	are	an	atypical	 form	of	DVA.	Huang	 (19)	 first	described	DVAs	with	an	
arterio-venous	shunt.	The	characteristics	of	non-arterialised	DVAs	and	arterialised	DVAs	
are	similar	on	CT	and	MRI	scanning,	and	it	may	be	impossible	to	differentiate	arterialised	








opacification	of	 the	DVA	may	be	observed,	 and	 three	 types	of	 arterialised	DVAs	have	
recently	been	classified	(12):	
	


















most	common	mixed	vascular	malformation	 is	DVAs	with	a	cavernoma	 (14).	 	 In	general	




































of	 three	years	and	at	 irregular	 intervals	had	a	history	of	generalised	 tonic-clonic	seizures.	



































Would	 include	 conditions	 in	 which	 the	 DVA	 causes	 mechanical	 compression	 of	 the	
surrounding	 structures.	 This	 may	 cause	 cranial	 nerve	 dysfunction	 or	 obstructive	
hydrocephalus.	Research	carried	out	by	Pereira	reported	that	for	a	sample	population	of	
69	 patients	 presenting	 with	 symptomatic	 DVAs,	 14	 patients	 presented	 because	 of	
mechanical	compression	and	49	patients	presented	with	flow	related	causes.	This	study	
also	revealed	that	mechanical	compression	caused	the	neurological	symptoms	in	32.7%	
of	 cases	 of	 symptomatic	 DVAs.	 The	 most	 commonly	 compression	 symptoms	 were	











	Nine	 patients	 received	 microvascular	 decompression	 as	 treatment	 (MVD)	 (Vein	
reposition	or	Vein	ligature)	and	one	glycerol	rhizotomy	was	done.	Complete	pain	relief	
was	 achieved	 for	 all	 patients.	 Five	 patients	 received	 DVA	 ligature	 as	 treatment	 and	
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the	 hydrocephalus	 effectively,	 as	 there	 is	 no	 evidence	 that	 endoscopic	 third	
ventriculostomy	(ETV)	is	better	than	a	shunt	in	treating	hydrocephalus	when	caused	by	a	










as	 imbalance	 in	 the	blood	outflow	or	blood	 inflow	 in	 the	DVA	system	 (11).	Reasons	 for	
increased	inflow	would	be	varying	degrees	of	arterial	shunting	into	the	DVA	collectors.	As	




by	 the	DVA.	 In	 the	 review	by	Periera	66%	of	 the	19	patients	 identified	with	 increased	
inflow	presented	with	haemorrhage.	
Anatomical	obstruction	of	outflow	was	reported	in	26	cases	in	the	literature	and	can	be	
due	 to	 stenosis	 of	 the	 main	 venous	 collector	 or	 thrombosis	 within	 this	 vein.	 (10)	
Thrombosis	 (76%)	either	 idiopathic	or	because	of	a	prothrombotic	 state	 is	more	 likely	
then	 stenosis	 (24%).	 The	 predominant	 effect	 on	 the	 brain	 is	 venous	 congestion	 and	






most	 conditions	 DVA’s	 drain	 their	 territory	 sufficient	 to	 maintain	 normal	 physiology	
however	compared	to	normal	veins	there	is	less	reserve	when	the	system	is	stressed.	
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resolved	 over	 time	 without	 or	 with	 intervention.	 They	 can	 be	 associated	 with	 focal	
thrombosis	of	 the	DVAs	collecting	vein.	Acute	thrombosis	of	 the	collecting	veins	could	




















aetiology	 could	 indicate	 primary	 thrombosis	 of	 the	 DVA	 resulting	 in	 haemorrhagic	











partial	 seizures	 were	 present	 in	 4	 patients.	 There	 was	 correlation	 between	 the	 focal	









with	 DVAs	 the	 median	 age	 at	 presentation	 was	 44	 years	 (5).	 60%	 of	 DVAs	 were	
supratentorial,	and	although	7%	were	in	the	brainstem,	most	of	the	infratentorial	were	in	
the	cerebellum.	Ninety-one	of	these	patients	presented	symptoms	that	were	completely	
unrelated	 to	 DVAs,	 and	 2	 patients	 presented	 symptoms	 that	 could	 be	 referred	
anatomically	 to	DVAs.	One	patient	presented	with	 left-sided	 facial	weakness,	 reduced	
sensation	around	the	upper	lip	and	nose,	and	with	a	sudden	onset	of	loss	of	balance.	A	





The	 American	 Stroke	 Association	 reviewed	 15	 previous	 studies	 describing	 the	 clinical	
course	and	clinical	presentation	of	714	DVAs.	Less	than	1%	presented	with	infarct	related	




















The	 reason	 for	obtaining	 the	MRI	 scans	 that	had	 lead	 to	 the	diagnoses	of	DVAs	 in	67	
patients	was	 the	 presenting	 symptom,	 such	 as,	 tinnitus	 (2	 patients),	 non-neurological	
indication	 (3	 patients),	 vertigo	 (4	 patients),	 cerebral	 haemorrhage	 (5	 patients),	 focal	




Developmental	 venous	 anomalies	 are	 the	 commonest	 vascular	malformation	 with	 an	
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medullary	 collecting	 veins,	 draining	 normal	 parenchyma	 that	 drain	 either	 into	 a	 deep	
subependymal	collector	or	superficial	extra-parenchymal	vein.	Prior	 to	this	description	
they	were	mostly	termed	venous	angiomas.	Lasjaunias	highlighted	the	fact	that	where	a	
DVA	exists	 there	 is	no	other	 venous	drainage	pathway	 for	 the	brain	and	as	 such	 they	
represent	an	extreme	but	functional	anatomical	variation	(1).	
	
They	 are	 common	 with	 a	 2,6%	 incidence	 in	 autopsy	 series	 and	 are	 almost	 always	
incidentally	discovered	when	patients	have	cerebral	imaging	 (2).	DVA	can	be	associated	
with	cortical	dysplasia	and	cavernomas	or	can	be	a	drainage	pathway	for	a	remote	brain	
arterio-venous	 malformation.	 These	 associated	 pathologies	 can	 be	 symptomatic	 with	
haemorrhage	from	a	cavernoma	being	the	most	common	(4) (8).	




result	 in	 symptoms.	 Rodesch	 also	 described	 a	 cohort	 of	 patients	with	DVA	who	were	


















































had	 surgery	 only	 to	 drain	 the	 haematoma	 and	 4	 were	 managed	 conservatively.	 All	




One	of	 the	patients	presented	with	 left	hemianopia	 that	 lasted	 for	several	hours.	MRI	
scan	 showed	 T2	 signal	 change	 in	 the	 right	 calcerine	 area	 and	 an	 associated	 dilated	
collecting	 vein	 of	 a	 DVA.	 Investigation	with	 DSA	 showed	minimal	 caput	medusa	with	
delayed	 filling	 of	 the	 collector	 vein.	 There	was	 no	 clear	 stenosis	 of	 the	 draining	 vein.	
Partial	 thrombosis	 of	 the	 caput	 transmedullary	 veins	 was	 presumed	 to	 have	 caused	
venous	type	ischaemia.	The	other	patient	with	a	large	DVA	draining	the	pons	and	right	
cerebellar	 hemisphere	 presented	with	 progressive	 leg	 spasticity	 and	dysarthria.	 There	













Fig1.	 24-year-old	 female	 presented	 with	 progressive	 leg	 spasticity.	 A	 and	 B	magnetic	
resonance	imaging	(T1-weighted	with	gadolinium,	axial)	large	right	DVA	draining	the	pons	









Angiography	 showed	 a	 deep	 to	 superficial	 type	DVA	draining	 the	 left	 lateral	 ventricle	
region.	 There	 was	 early	 filling	 of	 the	 DVA	 compared	 to	 other	 cerebral	 veins	 and	 2	
prominent	posterior	 communicating	 thalamoperforating	 vessels	were	 seen.	No	micro-


























Patient	number	 Age	 Sex	 Clinical	presentation	 DVA	location	
1	 16	 M	 Sudden	headache	 Left	Parietal		
2	 51	 F	 Headache,	meningism	 Left	Hemisphere	
3	 36	 M	 Transient	visual	field	loss	 Right	Occipital	
4	 24	 F	 Leg	spasticity	 Right	Pontine	
5	 42	 F	 Weakness	of	the	arm	and	leg	 Midbrain	
	
6	 29	 F	 Ataxia	 Right	cerebellar	
hemisphere	
7	 37	 F	 Headache,	drowsiness	 Left	Cerebellar	
hemisphere	



































	 	 	 	 	
Table	2	DVA	angioarchitecture	
	
	 DVAs	drainage	 CT	/	MRI	 DSA		 Clinical	finding	 Treatment	 Outcome	
1	 Deep	to	Falcine	
vein	
Nil	 Micro-fistula	 Normal	examination	 Nil	 Good	
2	 Deep	to	Falcine	
vein	








Stenosis	 Spastic	diplegia	 Nil	 Step	
deterioration	
5	 Deep		to	superficial	 Brainstem	bleed	 Stenosis	 Right	hemiparesis	 Nil	 Improved	
6	 Deep	to	superficial	 Brainstem	bleed	 Stenosis	 Cerebellar	signs	 Nil	 Good	
7	 Deep	to	superficial	 Cerebellar	bleed	 Unknown	 Cerebellar	signs	 Surgery	 Good	
8	 Deep	to	superficial	 Frontal	lobe	
bleed	



















Nil	 Right	hemiparesis	 Surgery	 	
Good	




Developmental	 venous	 anomalies	 are	 rarely	 symptomatic	 unless	 associated	 with	 a	
cavernoma(15).	Although	anatomically	they	are	an	extreme	variation	of	the	brain’s	venous	
drainage	 pattern,	 physiologically	 the	 dilated	 medullary	 veins	 and	 collectors	 function	
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